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ABSTRACT 

This keynote address was presented at Women's Career 
Day in Computer Sciences at the University of Southern .California on 
October 7-, 19T8-. It, gives evidence for the increase in particijjation 
of women in science and engineering programs a^^ collegers .and 
univer sitiesr as well as the job market. Opportunities for women-. in 
the field of computer science are discussed. (BB) 
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u>oiPMTMENTo.H.ALTM THE FUTURE OF WOMEN IN SCIEN^iE AND ENGINE^B 

iOUCilTrONAWELi^AWE ^ . tl 

MATlQHALlNlTITUTEOf • - * , •* 

EDUCATION ' * 

ouc\o^E.T.^^^ ' Clare ^Rose and Salif Ann Wenninger . 

'^-^o^^^^^^^^ Evaluation and Training Institute;^ ' 

EDCiCATlON POSIT.ION OR PoJcY - . . . 

One of my friends, a practicing attorney, . was drf 

^ ■. ' ^ ^ ' ' , . • ^' : 

^ e with her young sOn when .they %aw a woman driving a^ lar 

O • ' . truck in the next lane'. Pointing and laughing/ her son 

^ "Oh 'lookj, Mpmmy, a lady truck driver!" ""An^>*what ' s so 

about - tl/at?" .my frletid said, ready to give her clearly chau-|^ 




vinistic offspring a severe l^ecture on female equality.. - Un- . , -t 
shaken..by her. disapproving-tone , her son replied, "I didjn't * 
know ladifes could be truck drivers; I thought they all were * ' ' 
lawyers . " ^ , ; ' ^ 

That story is true, and equally true, ^^ladies" are t^day 
becoming lawyers, doctors engineers veterinarians , archi- 
te'cts, plumbers and truck drivers in record numbers. Cer- 
tainly, we are a long way^ frdm an androgenous society, with 
full equality for women, but it is becoming increasingly more* 
difficult for little boys ah'd girls to grow up thinkin^^ that 
women's roles are confined to being wives/ mother^ " and public 
school teachers. , ' " ^' 

Women now comprise over half of the total undergraduate 
enrollment in^the United States, and increasing proportions 
of masters, doctorates and professional d^rees^'are being 
earned 'by women. The percent. of women receiving medical and 



5^ Keynote address at Women's Career Day in Computer Science at 

^ ...the University of Southern California on October 7, 1978. 



veterinary degrees has more than .doubled since „1970 — ; t 
and 18^ respectively. The, proportion of women receiving! 
degrees ih law went from' 852 in 1969 — 5h% of 5he total— ^o / 
6,26^ in- 1977, almost 205? of the total degrees awarded';.n 



law. The number of women doctorates Increased by 276% 



tween 1966 ^nd 1976, with an all-time high in, 1976 of 2B% . 



Dfe- 



We ^have truly come a long way, and nowhere is this 
evident than in the sciences and engineering. In these 



pmore 
tradi- 



tionally masculine strongholds, women received 17 perc€int of 
the ^octorates awarded in-1976 compared to less than 13 percent 
in 1968. Women are moving into all areas of science, and . 
increasing proportions of them are enrolled in and are cbtain- 
irig degrees in s^j^ence and engineering. Njn engineering, his- 
torically a field all but closed to W9men, the percentage 
of women with en/feineering degrees was never more than.l per- 
cent of 'the total population oT engineers. Today, th€' flow / 
of women int'o engineering is'^fantastlc • 

In ^973 3 2,4l7 women were enrolled in freshman engineer- ^ 
ing. Thirty-seven colleges had 50 or. more women enroLlJed 



and 7 had over 100 ^enrolled! By 1975, 6,790 freshmen) enrolled 
in engineering were women, repre^e^iting over 9 per^xent of the 
entering freshman class, and in 1976, 1,376 women recjeived 
3.655 of the bachelors degreed awarded in . engineering in that 
year — an Infinitesimal amount, but a quantum leap fo]|?ward 
from the .^1% received 10 years earlier.; 

In part, women are responding to organized, affjirmatlve 



actions of schools to recruJib women Into the sciences. Career 
days, such as this 'one, ot* conferences sponsored by the National* 
Science Foundation's Women In Sclepce program, are, being held 
on college .campuses all over the country to Introduce women to ~ 
the different, specialties within the s^clences and to provide 
information about careers for women In ^occupations that tradi- 
tionally have not attracted or accepted woijien. Private Indus- 
try has provided large amounts of financial support for films, 
ochures and other materials designed to acquaint women with 
the enormous opportunities available for them In. various sci- 
entific /professions . 

Women across the country are also responding for the first 
time to the Job market. Without question; the mo'st widespread 
demand today, according to the Engineer/Scientist Demand Index, 
_is for Women and minorities. It Is Interesting^ to note that 
as recently as 197^5 a survey of l82 companies and government 
agencies recruiting engineers on college campuses, one-third 
of the employers said that they would not consider hiring women 
because the Jobs they were offering were not suitable for women, 
most of whom "lacked strong career commitment." Today, the 
opportunities awaiting women In engineering and the sciences 
in all areas of Industry, government and education are 'almost 
limitless. Starting, salaries • offered to vomen graduates In 
science and engineering even at the bachelor »s level are ex- 
cellent, and In some cases exceed those offered to men. 

Women scientists/engineers with a Ph.D. are at a premium. \ 

J, 

Equally excellent employment opportunities are avail^^ble 



Yorr women In computer occupations. Compared to traditional 
disciplines such as physics, chemistry or engl^^erlng^ ^om^ 
puter science Is a relatively new field. .' Various niechanlcal 
devices have been used to help people process data throughout 
^Istory, beginning with the abacus .thousands of years ago. 

'But It was not until 1937, when the first automatic computing 
device was developed by Dr..^ Howard Aiken at H^^vard University, 
that -j^a '"field" of computer science began t^ develop anji a wfde 
range of trained personnel^ became needed. Sy^^^nis Jjifialysts - 
. and programmers In. particular are among th© most^^plcjiy growing 

.professional and t^hnlcal occupations in the economy^ with 
the most r^apid employment . increase expected hospit^is^ 
educational institutions a/nd data processing S'^vvlc^s^ Pro- 
grammers and system analysts will continue to t>e needed as an ' 

> J. ' ' - ' 
. Increasing number of hospitals automate food Services and ^ 

computerize patient re/cords. Medical informa'tion and commu- 

A/ • ^ ■ \ ■ 

nlcation systems are/^xpected to grow as will ^Computerized ^ 
systems for medlca/ diagnosis' and instruction* 

Tremendous g^^owth is also expected in education. Man- 
power requiremen/ts for* computer-assisted instructional systems, 
autpni^ted library operations^ such as acquisitions arid cat- 
aloguing, aut^mat^d administrative services including class 
scheduling, ystudent record maintenance and en^'oilment wlll^ 
assure the yheed for computer specialists m tfi^ ^^^oatlonal ^ 



sector, y * C 

Service bureaus and computer maintenance firms wm also 



contribute heavily to the overall growth 6f computer occupa- 
tlpns In Industry. ComiSuterlzed ordering and Inventory sys- 
tems by wholesalers will speed the growth of computer man- 
power requirements in wholesale and retail trade, and com- 
puter manpower requirements In government will increase dra- 
matically' over the nfext decade as new information systems 
are installed and existing ones expand their capabilities, 
state and locaJl governments will be developing consolidated 
systems serving a greater variety of inf6rmation processing 
needs and. will increase to a great extent their use of terminal 
networks and other data communications technology in their 
operation. ' . ^ 

Like the field of engineering, the field of computer 
s^cience is expanding and computer technology -is being applied 
innovatively in a wide range of creative, areas such as dancie^ 
literature and history* The computer has Ueen used to gen- 
erate instructions for ballet chancers since 196^^. It aids 
choreographers and dancers to visualize^ body movements and 
allows them to "practice" various, routines quickly^n the 
computer rather than taking days of actual practice. The 
storage capacity and speed of the computer is being applied 
to help the scholar describe and critique literary^ work, and 
to trace the development of style and ideas in literature and 
history. 

Clearly, computer occupations ^111 continue to grow, and 



the increasing sophistication and complexity ^of computer , 
personnel functions will require workers with greater amounts x 



of specific computer related training than was formerly true. 
In the past, women have- tended to' occupy: the lower level jobs 

in computing^ most particularly keypuiffffting and simple pr.Ojgram- 

; ' . • ' . \\ ^ < • , 

mlng. Now, and Increasingly Im the future', systems analysts, 

who have always. been in great demand, will be sduglxt after 'even 
more intensely. ]j^And women can and wil*l seek the training to 
occupy the'se ^^^tiong. " • ' . ^' 

Accordi^jig to. the September , 1^978 Issue of Copiputer , a 
trade magazine, computer science arid engineering graduates' ^ 
of the 80 's will have completed a 4 or* 5 year program in com- V 
puter science aad engineering at a* major university. ' They, 
will have a strong mathematical a^ili*ty,-a ki^iowledge of clas- 
sical electrical/electronic engineering, a moderate famil- 
iarity with Qomputing, heavy "hands on", experiences with 
digital , systems , and a com{)lete working knowledge* 9f^ soft- 
ware engineering techrilc^ues. *They will be well-versed in 
the technical, ethical and' economic aspects of the cbmpUter 
.industry and may have spent time in an apprenticeship or intern 
;ship in industry. .Equally Important, they will be able to ^ 
communlca1:e .with people as wiell as tfie computer^ serving as 
translator betweenv^he computer and the people with'^the prob- 
le'ms to solve. A tall order, maybe; but women can dp it-. 
They have always excelledr i-n comfhunicatlon skills and'^hey 
•can master the teohaical skills required to work with the 
computer, even thiO.se that are. based oji a ^olid knowledge of 
mathematics'.. ^ 



In the course of our study of womer<| scientists and engin- 
eers employed and enrolled In- graduate school in colleges - 
and universities, we heard faculty and department headg say' 
time and time' again that ^women did not have ^he background 
.or interest in mathematics. Many studies have shAvn' thVt as 

girl^ progress^. through school, theif^-ln^erest in' mathematics 
• * ' 

diminishes, s'tai^ting as "tsai^ly • as s^,xj;h' grade and, continuing 

through junior and senior high school incj^^'college'. ' Va^iou^ ' 

explanations have been of fered, includitig biological* theories * 

that women donjt have the right, hormones or the Mght brain 

^itructure f or ^mathematical -pro^ilem solving. But most of these 

theories have been thoroughly' discredited and more recent re-' 

search Indicates that* fewer women than men pursue math ^not 

because of differences in ability but becauqie boys are more 

aware than are girls that such courses are necessary prereq- 

iiisites for the kinds of careers they have planned in tech- 

nolo^ical fields. . ' ■ ^ 

-'Unfortunately, lack of exposure to math O'ften creates ' 

in many people ;the fear of the unknown which carries over to 

the computer, that awesome machine that seems to have such 

extraordinary'^powers Neither math nor the computer are too ' 

difficult to understand and you don^t have^to be a genius. 

A math textbook is no more incomprehensible tban is a book 

written in English' to someone who speaks-^ totally different 

language. And that is basically what math is — a different 

language which can be learned, and understood. As f^r as the 

computer is concerned, someone recentlv referred to.^it as a 

. ■ . " ^ O' 



'"high speeiM^iqt"— a machine which can learned' and under- 

stood. , • • . • • ■ / 

^Coifipu,:^; S-ciences offers. women unique oppoTtymtles tio 

be i^^^SSto solve', eriginierlng, problems ; eriA^lionmental . 
problems/ interdisciplinary- probifems^ of iritere^fe to' society. 
TKfey c^n .also bring othfer disciplines to 'bear, using 'their 
combined, skills in the,' areas of'^dance, literature a«d history ' 
Th« computer •science- field also offers flexibility in sched- 
ulirig not present in all technical fields. ^ Part-time pro- 
gramming work or consulting Jobs whiW jof f er short t^rm Jobs " 
WitR challenge as Veil ds .^xcellpnt pay allow women to con- ^ 
tlfue working in the field even: if they want to stay home 

and raise a family. 

,"TVie purpose of this program is not to talk you.' afl into • 
■becoming computer scientists but to^ give you an idea of the 
•many exciting options available in the field. As I.said at ^ 
- the beginning, ..women are more than ever before beginning to ^ 
move 'into areas of s^clence and engineering, But it is only • 
• a beginning and we need many, many i^ore oi" ^ou before we ideally 
can .achieve equality In the world of science-. _ So please Join . 
us' and let us answer yx^ur questions and. hefp^you explore ^ ^ 
o"f the alternatives available to you. . . 



